The health and economic benefits of workplace wellness programs are well founded, but the favorable results only occur when employees choose to participate and adhere to these programs. The objective of this study was to use the Theory of Planned Behavior and Self-Efficacy Theory to predict whether participants adhered to a corporate wellness walking program. The sample consisted of 110 faculty and staff at a private university who enrolled in a walking program through the university's wellness center. Participants completed surveys at the beginning of the program. The surveys measured self-reported physical activity, as well as theoretical construct of self-efficacy and those related to the Theory of Planned Behavior-attitude, social norms, perceived behavioral control and intention. Sixty percent of participants were found to meet the program's goals. Self-reported physical activity (p = 0.036), barrier self-efficacy (p = 0.016), walking self-efficacy (p = 0.002), and intention (p < 0.001) were greater in those who met the goals than those who did not meet the goals of the program. Walking self-efficacy (p < 0.001), attitude (p < 0.001) and perceived behavioral control (p = 0.024) were all found to predict intention to walk and intention was a significant predictor of whether or not the participants met goals of the program (p = 0.022). This suggests behavioral interventions aimed at increasing participant self-efficacy and intentions could positively affect program adherence and the successfulness of a workplace wellness program.
Introduction
An objective of Healthy People 2020 is to increase the amount of employed How to cite this paper: Flynn, M. and Hall, E.E. (2018) Prediction of Adherence to a 9-Week Corporate Wellness Walking Health adults who have access to and take advantage of employer-based exercise facilities and exercise programs [1] . Employer-based wellness programs have recently received an enormous amount of attention not only from Healthy People 2020, but also from the private and government sectors in an effort to increase the health of the populations targeted, but also to serve as a primary prevention strategy [2] [3] [4] . Employers can reap the financial benefits of wellness programs. More than 60% of Americans receive their health insurance coverage through an employment-based plan [5] . Wellness programs can lead to reduced expenditure on health care [3] [6] [7] . Many employees spend a large majority of their waking hours at the workplace and in a recent study it was found that for every dollar spent on wellness programs medical costs fall by $3.27 and absenteeism costs fall by $2.73 [3] . Another study found that for every dollar spent there was a $2.53 return of investment on workplace health promotion programs [8] . The former U.S. Surgeon General Regina Benjamin urged business executives to understand their role and to commit to changes that promote health and wellness [1] . The percentage of firms offering wellness programs has increased to 65% in 2011 from 58% in 2009, 14% of those employers offer incentives like gift cards or cash to increase participation in corporate wellness [9] . These factors reaffirm why the workplace is the most reasonable setting to provide disease prevention and health promotion.
However, the implementation of these workplace health promotion programs warrants the use of best practices to obtain the desired results [10] . The two major threats to employer-based wellness program success involve employee participation and adherence to programs. Further research needs to be performed on effective recruitment and attrition prevention [11] . To properly analyze these factors the research should be based on best practices and theories relevant to health behavior [2] . Self-Efficacy Theory [12] and the Theory of Planned Behavior [13] [14] [15] are two commonly used theories of health behavior that could provide knowledge on the best predictors of participant adherence to workplace interventions.
Self-efficacy is the belief that one can successfully execute the behavior required to produce the outcomes and has consistently presented itself as a determinant of health behavior in adults [12] . Self-efficacy is a commonly studied predictor of physical activity and a mediator of intervention effects on physical activity [16] [17] [18] . Not only are those with higher self-efficacy more likely to perform physical activity, they are also more likely to maintain exercise over a period of time. Self-efficacy may serve as a mediator between intention and behavior change [19] [20] .
In workplace interventions, self-efficacy has been found to be strongly associated with physical activity [17] . But, for adults, increasing self-efficacy has shown to be difficult, and interventions at the workplace have been only moderately successful in increasing self-efficacy to promote exercise. Yet, when self-efficacy is successfully improved throughout an intervention, attrition from exercise programs can be reduced [21] . In an intervention to increase walking among middle-aged adults, the intervention group walked more frequently, for longer durations, and greater distances [22] . Surprisingly, the intervention had direct effects on adherence rather than through self-efficacy. Self-efficacy was only significantly predictive of walking adherence at early and middle stages, but not during the last month of the program.
The Theory of Planned Behavior is another commonly used theory to predict physical activity behaviors [13] . In this theory, intention is believed to be the most proximal predictor of behavior. The other constructs included in the model are attitude and subjective norms, which predict intention, and perceived behavior control, which is thought to have influence on intention and behavior.
Overall, the Theory of Planned Behavior proposes that an individual will intend to engage in a behavior if he or she assigns a positive evaluation to it, believes that significant others think he or she should complete it, and perceives the behavior to be under his or her control [14] .
The Theory of Planned Behavior has been applied to the prediction of a plethora of behaviors, including physical activity [23] . In a study of college students engaging in exercise after a two-week follow-up period, intention and perceived behavioral control accounted for 43% of the variance in exercise behavior [20] .
Attitude and perceived behavioral control were successfully predictive of intention. Similarly, a study of participants enrolled in a gym membership found perceived behavioral control was significant predictor of intention and exercise behavior at a 12-week follow-up [24] . Another study by Godin, Valois and Lepage found conflicting results [25] . Perceived behavioral control was not directly related to behavior, but rather it influenced intention. This study suggested that perceived behavioral control was only useful in understanding exercise intention, but not predictive of exercise behavior [25] .
Walking as exercise has been highlighted as a free and relatively low-impact form of exercise from which many health benefits can be accrued [26] [27] . A recent meta-analysis found that the benefits from walking include significant decreases in systolic and diastolic blood pressure, resting heart rate, body fat, BMI, total cholesterol, 6-minute walk time and depression, while increases were seen in VO 2 max and quality of life for physical functioning. These were improvements were found despite about 75% of the participants were active at a level below moderate physical activity guidelines [28] . This demonstrates that even a minimal change in walking behavior can still have a significant impact on health. These findings are similarly to other studies that have found walking to improve all-cause mortality, body composition and body composition [29] [30] .
Similarly, a recent scoping review found that walking improved mental health [31] . Pedometer-based walking programs can result in moderate weight loss, with the longer the program the higher the weight loss [32] . A systematic review of pedometer-programs assessed that pedometers increased the mean steps by 2491 steps per day [33] .
Numerous studies have evaluated the effectiveness and efficiency of interven-M. Flynn, E. E. Hall Health tions to promote exercise and physical activity, and commonly the studies rely on the constructs of Self-efficacy theory and Theory of Planned Behavior, but few have used these theories to predict adherence to a walking program in corporate wellness setting [34] [35] . The purpose of this study was to use theoretical constructs to predict walking behavior in a pedometer-based, corporate wellness program.
Methods

Participants
Participants were recruited from a private university in the Southeastern part of the United States in September 2015. All participants had at that time agreed to participate in a pedometer-based walking program put on by the university's wellness program. After they had signed up for the program, the authors contacted all the participants in the program to see if they would be willing to participate in a study about the effectiveness of the walking program. The original sample consisted of 110 faculty and staff who were enrolled in the walking program through the university's wellness center and agreed to participate in the study. There were 93 (84.5%) females (mean age = 42.0 ± 11.6 years; BMI = 27.2 ± 6.0 kg/m 2 ). Additionally, 88.2% of the participants classified themselves as white and 89.2% had at least a college degree (see Table 1 for additional details about the sample). The research protocol was approved by the Institutional Review Board and all participants gave informed consent to participate in the study. Participants who completed the study were given a $10 gift card from the authors.
Measures
Physical Activity: The Godin Leisure-Time Exercise Questionnaire was used to assess physical activity habits over a 7-day period [36] . It asks how often individuals engage in light, moderate, and strenuous activities for at least 15 minutes or more. They were asked which exercises they typically do throughout the week Table 1 . Demographic characteristics of sample. with three items divided into strenuous (heart beats rapidly), moderate (not exhausting), and mild (minimal effort). Those items were measured on an 8-point scale from (0) "none" to (8) "8 or more times a week".
Barrier Self-Efficacy: The Barriers Specific Self-Efficacy Scale was used to gauge subjects' perceived capabilities to walk 5 miles a day for the next 9 weeks in the face of commonly identified barriers to participation [37] . Barrier Self-Efficacy was measured by 13 items such as boredom, poor weather, and pain. For each item, participants were instructed to indicate their confidence to adhere to walking on a 100-point percentage scale composed of 10-point increments,
ranging from 0% "not at all confident" to 100% "highly confident". The mean score of this scale was used to determine barriers self-efficacy. This scale has been used extensively in the literature and has been used in research evaluating walking programs in adults [38] [39].
Walking Self-Efficacy: Walking self-efficacy was assessed based on the principles set forth by Bandura [12] to measure the level and strength of the behavior. This scale measured an individual's beliefs in their ability to continue walking 5 miles a day in the future. There were 9 items from "I am able to continue walking 5 miles per day for the next week" to "week nine". For each item, participants were instructed to indicate their confidence to adhere to walking on a 100-point percentage scale composed of 10-point increments, ranging from 0%
"not at all confident" to 100% "highly confident". The mean score of this scale was used to determine barriers self-efficacy. This scale has been found to be a valid and reliable measure of self-efficacy [39] [40].
Theory of Planned Behavior: The Theory of Planned Behavior Questionnaire was used to assess each of the Theory of Planned Behavior's main constructs:
perceived behavioral control, attitude, intention, and subjective norm [15] . The items were designed to be compatible with the behavioral criterion and to be self-directed based on the goal of walking 5 miles per day [29] . The specific measurement of each of the constructs of the Theory of Planned Behavior is discussed below. The sum of the items for the different constructs was used. (definitely true) to 7 (definitely false)."
Intention: Items for intention measured the intent to walk 5 miles on a daily basis. Three items measured this such as, "I plan to walk 5 miles a day on a regular basis … 1 (extremely likely) to 7 (extremely unlikely)."
Procedures
Participants were recruited from a pedometer-based, corporate wellness walking program aimed to increase participants' amount of daily walking. This was a pre-existing program that was being sponsored by our university's wellness program. The overall goal of this program was to walk 225 miles over a 9-week period (5 miles a day for 5 days per week; an assumption of the program was that 10,000 steps was equivalent to 5 miles). It is important to note that the 9 weeks were during the fall season in the southeast of the US so the weather was relatively mild. Upon registration, participants were given a pedometer and asked to log their daily step count and electronically submit it each night. At the conclusion of the 9 weeks, if the participants walked at least 225 miles they were entered in a grand prize drawing by the program sponsors and the participants who met this goal were classified as adhering to the program goals.
During the first week of the program, those who chose to participate in the walking program were asked to participate in this study by completing surveys through a website. The participants' survey answers were analyzed alongside how many miles each participant walked during the program to determine which factors were most effective in predicting adherence to the walking program.
Data Analysis
All statistical analyses were conducted using IBM SPSS, Version 23.0. Significance was set a priori at an alpha level of <0.05. ANOVAs were initially performed to determine if demographic variables influenced the were run to determine if there were significant differences in demographic and theoretical constructs in those who met the goals of the program and those who did not meet.
A logistic regression equation was performed to determine which variables would successfully predict adherence to the walking program-225 miles over 9-week program. For this logistic regression, age, BMI and physical activity at baseline were entered as a first step. In the second step, all theoretical constructs from Theory of Planned Behavior and Self-Efficacy Theory were entered.
Additionally, a multiple linear regression analysis was performed to determine the impact of theoretical constructs on intention to perform physical activity.
Once again, step 1 included age, BMI and self-reported physical activity and step two were all remaining theoretical constructs.
Results
Of the 110 participants who completed the baseline measures, 102 actually parti- Table 2 ). There were no differences for attitude (p = 0.090), subjective norms, perceived behavioral control, BMI or age (p > 0.10). All Cronbach α coefficients can be found in Table 2 . All scales were deemed acceptable except for the social norms scale which had an α coefficient = 0.410.
Results of the binary logistic regression showed a significant association at
Step 1 (χ 2 (3) = 9.11, p = 0.028) which was attributable to physical activity (p = 0.017), being a significant predictor for meeting the program goals (see Table 3 ).
However, in
Step 2 when entering the theoretical constructs the variables at that Table 3 for additional information concerning the logistic regression.
A multiple linear regression analysis was then performed to determine the theoretical constructs that were predictive of intention. The first step was not statistically significant (F (3, 96) = 2.623, p = 0.055, R 2 = 0.08), see Table 4 .
However, when the other theoretical constructs were theoretical constructs were included in the regression there was a significant effect (F (5, 91) = 26.62, p < 0.001, R 2 change = 0.55). This was due to walking self-efficacy (p < 0.001), attitude (p < 0.001) and perceived behavioral control (p = 0.024) all being significant predictors of intention. See Table 4 for a complete description of the regression analysis.
Discussion
The purpose of this study was to examine if theoretical constructs from Self-Efficacy Theory [12] and the Theory of Planned Behavior [13] [14] could be utilized to predict adherence to a 9-week corporate wellness walking program. Of the 102 participants who participated and completed the program, 60% of the participants successfully reached the program goal of 225 miles over the time of the program. Initial analyses found that at the beginning of the program, those who successfully completed the program had greater walking and barriers self-efficacy as well as intention to complete the walking program. The results of the logistic regression demonstrated that intention was the only significant predictor of whether or not participants completed the goal of the walking program.
The results of the current study supports a majority of studies on physical activity behavior which suggests that intention is a strong predictor of such behavior based on the Theory of Planned Behavior [20] [42] . A recent study of walking behavior found the Theory of Planned Behavior to be a useful theory to predict behavior and for future interventions [43] . Therefore, interventions that could change a participant's intentions would be beneficial to increase physical activity behavior and adherence to exercise programs. In order to bolster one's intention to exercise, interventions may focus on showing the benefits of physical activity and how to overcome the obstacles. Also, timeliness is important in that interventions should focus on immediate behavior to help bridge the intention-behavior gap that is often problematic in exercise and other health interventions [19] [44] [45] .
In the current study, it was also found that attitude, perceived behavioral control and walking self-efficacy were significant predictors of intention, but they did not have a direct effect on walking behavior in this wellness program. This is consistent with previous research which has found constructs of Theory of Planned Behavior predicted intention, but not exercise behavior [46] . The finding in the current study that attitude and perceived behavioral control were significant predictors with intention to walk is similar to previous findings for walking and other physical activity [25] [41] [42] , but contrary to one study on walking behavior that found attitude had no association with intention [34] . In order to improve attitude one would need to provide participants with enjoyable physical activities which allow them to have a positive evaluation of physical activity. Walking programs are an ideal intervention to initiate physical activity because most people will experience positive affect from acute bouts of walking [47] which likely influence attitudes to future exercise and exercise adherence [48] .
The fact that perceived behavioral control predicted intention, but not adherence to the walking program in the present study is consistent with other previous studies [25] [41] , but contrary to other findings which suggest perceived behavioral control to be directly related to exercise behavior [20] [24] [42] . The usefulness of perceived behavioral control on exercise behavior is often debated and some would suggest perceived behavioral control and self-efficacy are similar constructs, so not surprising that both were predictors of exercise intention in the current study. However, in an effort to increase perceived behavioral control to increase intention to exercise, practitioners should help those participating in the program develop skills to help overcome barriers such as time [18] .
Understanding the barriers that they experience or perceive would be helpful in overcoming these barriers and increase perceived behavioral control. Health
In previous research, self-efficacy, similar to perceived behavioral control, has been shown in as a mediator and a predictive factor that increases intention to exercise [18] [19] . Although previous studies have also shown exercise self-efficacy to be the best predictor of physical activity and the most significant predictor of adherence to exercise [40] [49] [50] . Surprisingly, in the current study walking self-efficacy was not a significant predictor of adherence, but did influence intention to exercise. In an effort to improve self-efficacy, it is known that a primary source of self-efficacy is past performance accomplishments [12] . Due to the low intensity of walking programs, it should be relatively easy for practitioners to progressively increase the volume of these programs and increase self-efficacy to complete. Another good source of self-efficacy is vicarious experiences [12] ; therefore, providing group based programs could also be beneficial to increase self-efficacy and adherence to physical activity programs.
Barrier self-efficacy was not a significant predictor of intention or adherence to the walking program, which is inconsistent with previous research which has found barrier self-efficacy to be important in exercise behavior [37] [51] [52] [53]. In this study, participants' belief in their ability to walk was more significant on intention than their belief to overcome barriers to walking. Additionally, subjective norm did not predict intention or adherence to the walking program in the current study. This may have been due to issues around measurement of this construct as can be seen by the low alpha coefficients for this variable. The inability of subjective norm to predict walking behavior is consistent with previous research [41] [42] .
A limitation of the study may have been the electronic reporting of daily walking and physical activity. Some participants may have felt overwhelmed by the need to report each day, which may have led to attrition from the program or results may have been less than accurate because of missed days of reporting.
However, participants were offered various incentives throughout the program which hopefully limited this non-reporting behavior. Another limitation comes from the sample that we were able to obtain. Our sample size was modest in size, primarily female and fairly well educated which may make it hard to generalize the findings. However, this population is likely indicative of many corporate health promotion programs and all efforts were made to recruit as many participants as possible from those participating in the walking program. Additionally, in the current study it was not known whether the participant's goals were the same or similar to the program goals. A recent systematic review suggests that physical activity interventions should consider integration of various goals on motivation to do physical activity [54] . A final limitation comes from the measurement of the subjective norm variable in the Theory of Planned Behavior which had a low alpha coefficient and may not be a strong predictor of physical activity behavior [42] .
Future studies and interventions may want to tailor materials to make the intervention more effective. Physical activity interventions at the workplace found Health that tailoring materials to an individual's stage of motivational readiness was positively correlated to an increase in self-reported exercise behavior [55] . Those receiving printed materials that related to their level of readiness, such as self-efficacy, self-reported (37% vs. 27%) increases in their exercise behavior as compared to those receiving generic exercise promotion materials [55] . When promoting walking, tailoring interventions to individuals' levels, such as the most motivated or most sedentary, resulted in the greatest ability to encourage walking [56] .
Additionally, future physical activity interventions could consider the inclusion of media or social media campaigns to help strengthen theoretical constructs such as self-efficacy, perceived behavioral control and attitude. Previous studies have found media campaign messages based on constructs from the Theory of Planned Behavior to be effective in increasing walking behavior [57] [58] [59] .
Conclusion
In conclusion, the current study examined theoretical constructs from Self-Efficacy Theory [12] and the Theory of Planned Behavior [13] [14] [15] to better understand adherence to a walking program implemented by a university's wellness center. This study found that the only significant predictor of adherence to the walking program was intention. Attitude, perceived behavioral control and walking self-efficacy were significant predictors of intention. Some ways to intervene to improve physical activity behavior and adherence are discussed in relation to these theoretical constructs used in the current study.
